WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
H04Q 7/38 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/44189 

27 July 2000 (27.07.00) 



(21) International Application Number: PCT/EP99/00452 

(22) International Filing Date: r 25 January 1999 (25.01.99) 



(71) Applicant (for all designated States except US)x NOKIA 

NETWORKS OY [FI/FI]; P.O. Box 300, F1N-00045 Nokia 
Group (FI). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): RASANEN, Juha [FI/FI]; 
Pensaskertuntie 8A, FIN-02660 Espoo (FI). 

(74) Agent: PELLMANN, Hans-Bernd; Tiedtke-BOhling-Kinne, 
Bavariaring 4, D-80336 Munchen (DE). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GD, 
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, 
KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, 
ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SZ, UG, 
ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI, 
FR, GB, GR, IE, IT, LU, MC, NL. PT, SE), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD, TG). 



Published 

With international search report. 



(54) Title: INTERWORKING BETWEEN RADIO ACCESS NETWORKS 
(57) Abstract 

The present invention discloses a method of interworking 
between different radio access networks (RAN-A, RAN-B). In this 
method, a radio transceiver device capable of operating with the first 
radio access network (RAN-A) and the second radio access network 
(RAN-B) is attached to the first radio access network (RAN-A). 
The method comprises the steps of detecting (SI 1) a service request, 
accessing information on conditions for the first and the second radio 
access network (RAN-A, RAN-B) for giving sufficient support for 
a service requested by the service request, analysing (SI 2) whether 
or not the first radio access network (RAN-A) and the second 
radio access network (RAN-B) meets the conditions, and initiating 
a handover (SI 4) of the radio transceiver device (MS) from the 
first radio access network (RAN-A) to the second radio access 
network (RAN-B) if the second radio access network (RAN-B) 
meets the conditions but the first radio access network (RAN-A) 
does not. Thus, the method according to the present invention serves 
to support dual mode mobile stations and networks in such a way 
that the correct radio access which sufficiently supports a requested 
service is automatically obtained. 
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INTERWORKING BETWEEN RADIO ACCESS NETWORKS 
5 FIELD OF THE INVENTION 

The present invention relates to a method of interworking 
between different radio access networks which support 
different services or which support services with 
10 different qualities. 

BACKGROUND OF THE INVENTION 

The evolutionary development of the so-called 2 nd 
15 generation mobile networks towards the so-called 3 rd 

generation networks leads to network configurations where 
both, 2 nd and 3 rd generation radio access networks, 
operate with the same core network CN. In the first phase 
such 3 rd generation radio access networks RAN will cover 
20 only hot spots, i.e. regions with high radio traffic 
load, later they will cover wider and wider areas. 

Thus, radio transceiver devices will have to be 
introduced which will be able to operate with either of 
25 the radio access networks. This kind of radio 

transceivers is referred to as dual mode mobile stations 
MS. 

In the GSM network two different accesses exist, i.e. GSM 
30 900 and GSM 1800. However, the GSM 900 and 1800 dual 

access differs from the situation described above in that 
the GSM 900 / 1800 dual access offers the same services 
to the subscribers through both accesses, whereas in the 
2 nd /3 rd generation dual access the difference between the 
35 two radio access methods and the development of the core 



WO 00/44189 PCT/EP99/00452 

- 2 - 

packet network lead to a situation where the same 
services are not necessarily specified, not to mention 
implemented in both the 2 nd and 3 rd generation accesses. 
Even if the same services are specified, it may not be 
5 profitable nor reasonable to implement them in all 
networks . 

There are several services that most probably will be 
supported by only one of the radio access network types. 
10 Such services are, for example, non-transparent circuit- 
switched services which are redundant in the 3 rd 
generation radio access network, but which are widely 
used in the 2 nd generation radio access network (GSM 
network) . 



15 



20 



Furthermore, transparent circuit-switched services are 
redundant in the 3 rd generation radio access network, 
since the 3 rd generation access network will be able to 
support a real-time packet transmission. On the other 
hand, transparent circuit switched services provide the 
only real-time service in GSM. 



Moreover, real-time packet services are not available in 
GSM, whereas these services are available and important 
25 in the 3 rd generation radio access network. 

Thus, these circuit-switched services are very important 
in the current GSM networks. They will also be important 
in the foreseeable future because of their wide 
30 acceptance and introduction in the networks and because 
the forthcoming GSM packet service (GPRS) cannot support 
real-time transmission. 



In contrast thereto, the 3 rd generation network (UMTS, 
35 (universal mobile telephone system) will be able to 
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support real-time packet transmission.. This will make 
circuit-switched services redundant. Especially the 
implementation of the non-transparent circuit-switched 
services in the 3 rd generation access will be 
questionable due to their redundancy, complexity and 
costs involved. 

Thus, the dual mode mobile stations will have to operate 
in networks with various degrees of service support. Some 
3 rd generation accesses will support only packet 
services, some both packet services and transparent 
circuit switched services, some may even support both 
packet services and non-transparent circuit-switched 
services (if ever specified for 3 rd generation radio 
access network) . Some 2 nd generation accesses will 
support only circuit-switched services, some both 
circuit-switched and (non-real-time) packet services. 

Therefore, a new situation for the mobile stations 
0 arises. On the one hand, it is possible that a mobile 
station is attached to a 3 rd generation cell and is 
requested (or requests itself) a service supported only 
by the 2 nd generation access. Vice versa, it is also 
possible that a mobile station is attached to a 2 nd 
5 generation cell and is requested (or requests itself) a 
service supported only by the 3 rd generation access. 

This leads to the drawback that in these situations only 
those services can be requested and used which are common 
SO to both a 2 nd generation radio access network and a 3 rd 
generation radio access network. 



In addition, in case of services supported by both 
networks, there are several services which are supported 
with different qualities by different radio access 
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networks. For example, the different radio access 
networks can provide different communication bit rates. 
Moreover, the price of connection can be different. For 
example, UMTS will be most probably more expensive in 
5 beginning, whereas later on GSM could be more expensive. 
Furthermore, the same services can be provided with 
different delays. In the prior art, these differences are 
not taken into account. 

10 Thus, the above described drawbacks of the prior art 
result in a limited usability of a respective mobile 
station. 



15 SUMMARY OF THE INVENTION 

Hence, the object underlying the present invention 
resides in providing a method by which the above 
described drawbacks are removed. 



20 
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30 



This object is achieved by a method of interworking 
between different radio access networks. In detail, in 
this method, a radio transceiver device capable of 
operating with the first radio access network and the 
second radio access network is attached to the first 
radio access network. The method comprises the steps of 
detecting a service request, accessing information on 
conditions for the first and the second radio access 
network for giving sufficient support for a service 
requested by the service request, analysing whether or 
not the first radio access network and the second radio 
access network meets the conditions, and initiating a 
handover of the radio transceiver device from the first 
radio access network to the second radio access network 
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if the second radio access network meets the conditions 
but the first radio access network does not. 

As an alternative, according to the invention the above 

5 object is solved by a network interworking device for a 
telecommunication network comprising at least two radio 
access networks. For this device, a radio transceiver 
device capable of operating with the first radio access 
network and the second radio access network is attached 

10 to the first radio access network. The device comprises a 
detecting means for detecting a service request. 
Furthermore an analysing means responsive to the 
detecting means is provided which comprises the 
functionality of accessing information on conditions for 

15 the first and the second radio access networks for giving 
sufficient support for the a service requested by the 
service request and analysing whether or not the first 
radio access network and the second radio access network 
meet the conditions. Moreover, the network interworking 

20 device comprises initiating means responsive to the 

analysing means, the initiating means being adapted to 
initiate a handover of the radio transceiver device from 
the first radio access network to the second radio access 
network if the respective conditions are not met by the 

25 first radio access network but by the second radio access 
network . 



Further advantageous developments are defined in the 
dependent claims. 

30 

By the above-mentioned method, the drawbacks of the prior 
art are removed. That is, by the method according to the 
invention, a situation can be handled in which a service 
is provided which is not supported by a currently used 
35 radio access network but by another one. This is achieved 
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by effecting a handover from the first to the second 
radio access network. 

in addition, it is also possible to initiate a handover 
in case a service is more sufficiently supported by the 
second radio access network than by the first one. Thus, 
the present invention provides a more flexible usability 
of the mobile stations. 



10 



15 



20 



25 



BRIEF DESCRIPTION O F THE DRAWINGS 

The present invention will be more readily understood 
with reference to the accompanying drawings in which: 

Fig. 1 shows a general network architecture in a 
schematic block diagram; 

Fig. 2 shows a flowchart of a process performed by the 
network controlling device according to the first 
embodiment of the present invention; 

Fig. 3 shows a flowchart of a process performed in an 
analysing step S12 of Fig. 2, 

Fig. 4 shows a flowchart of a process performed by a 
radio transceiver device according to the second 
embodiment of the present invention, and 



Fig. 5 shows a device in which the method according to 
the invention is carried out. 
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DETAILED DESCRIPTION O F PREFERRED EMBODIMENTS 

According to the invention, a service request is analysed 
and compared with the capabilities of a first radio 
access network RAN -A on which a mobile station is 
currently located. 

If the radio access network RAN -A does not support the 
requested service or does not support the requested 
service sufficiently, but the core network does support 
the service, a handover is initiated to the other radio 
access network RAN-B which supports the requested service 
sufficiently and has coverage in the area. 

Thus, the method according to the present invention 
serves to support dual mode mobile stations and networks 
in such a way that the correct radio access which 
supports the requested service sufficiently is 
automatically obtained. 

This method can be performed in a network control device 
(for example, a mobile services switching center, MSC, or 
an interworking unit, IWU, or a base station controller, 
BSC, or a packet network node, PNN) or in the radio 
transceiver device (mobile station) . The method can be 
performed by the network control device in case the 
service requested is specified, for example, in 
international standards, but not implemented in the 
network. In contrast thereto, if it is not specified, the 
method can be carried out either in the radio transceiver 
device or in the network control device. 



Hereinafter, the general network architecture is 
described with reference to Fig. 1. 
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A core network CN comprises at least one packet network 
node PNN and one MSC (mobile services switching center) 
and one IWU ( interworking unit). For simplifying the 
diagram, the interconnections between the PNN, the MSC 
5 and the IWU are not shown. The core network CN (i.e., the 
PNN, the MSC and/or the IWU) communicates with a radio 
access network RAN -A and a radio access network RAN-B. 
Each radio access network has at least one base station 
controller BSC_A and BSC_B. 

10 

In this example, only one cell Cell_A_l of the network 
RAN-A and one cell Cell_B_l of the network RAN-B are 
shown in Fig. 1. The cell Cell_A_l is provided with a 
base station BS_A_1, and the cell Cell_B_l is provided 
15 with a base station BS_B_1. The base stations BS_A_1 and 
BS_B_1 communicate with the base station controllers 
BSC_A and BSC_B. 

The cells Cell_A_l and Cell_B_l have an overlapped region 
20 in which the radio access network RAN-A and the radio 
access network RAN-B can be accessed. 

For the purpose of following description, it is assumed 
that a mobile station MS is located in this overlapped 
25 region. The mobile station MS is capable of communicating 
with both radio access networks. That is, the mobile 
station MS is adapted to both radio access networks and 
is present in the same coverage area. For example, the 
mobile station MS may be a dual mode phone. 

30 

Depending on the reason why a service is not supported by 
the first radio access network RAN-A sufficiently, there 
are various scenarios as to how, and by which means, the 
method of the present invention can cope with these 
35 situations. 
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In principle, the method can either be carried out in the 
mobile station MS or in the network controlling device 
MSC or IWU or BSC or PNN. Hereinafter, these two cases 
are described in two embodiments. Moreover, in both cases 
it can further be distinguished between a mobile- 
originated and a mobile-terminated case. 



First embodiment 



10 



15 



The first case is described as a first embodiment of the 
invention. In this embodiment, a method is described 
which is performed in a network control device (e.g., 
MSC, IWU , BSC or PNN) of the core network CN. 



It is assumed that a mobile station MS is located in the 
first radio access network RAN- A. The mobile station MS 
requests a service which is specified (for example, in 
international standards) but which is not implemented in 
20 the first radio access network. Since the service is 

specified in general, the mobile station can assume that 
the service is also specified in the current first radio 
access network RAN-A. However, the mobile station MS 
cannot know whether this service is implemented in the 
25 network or not, that is, whether the requested service is 
supported by the first radio access network RAN-A or not. 

On the other hand, the network is aware of its 
capabilities. Hence, the network control device (e.g. MSC 

30 or IWU or BSC or PNN) can determine whether the network 
supports the requested service or not. In case the 
network does not support the requested service, the 
network can initiate a handover to another radio access 
network which supports this service and which has 

35 coverage in the area where the mobile station is located. 
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The same process can be carried out in case a requested 
service is supported by both radio access networks, but 
the requested service is supported more sufficiently by 
5 the second radio access network. 

Thus, the requested service is analysed whether it is 
supported or not and whether there is a more sufficient 
support of this service by another radio access network. 
10 That is, the analysis is carried by analysing whether the 
radio access networks RAN-A and RAN-B meet certain 
conditions with respect to the requested service. 

The simplest condition is whether the requested service 
15 exists in the radio access network in question, i.e., in 
the radio access network RAN-A or not. Other conditions 
could be, for example, a condition for the bit rate, 
delay requirements or the price of the connection. 

20 In the following, an example is described in which a 
requested service is not supported by the first radio 
access network RAN-A. 

This process is described with reference to a flowchart 
25 shown in Fig. 2. 

In a first step Sll, the process waits for a service 
request. When a service request is received, the process 
proceeds to a second step S12, in which the service 

30 request is analysed and compared with the capabilities of 
the radio access network RAN-A currently used by the 
mobile station MS. For example, the analysis could be 
effected by comparing the received service request with a 
set of services available in the radio access network 

35 RAN-A. The list of available services can be stored in a 



WO 00/44189 PCT/EP99/00452 

- 11 - 

table or the like. If it is determined that the service 
request is supported sufficiently by the radio access 
network RAN- A, the process branches to a step S13 in 
which the normal processing of the service request within 
the network is performed. 

On the other hand, if it is decided in step S12 that the 
requested service is not supported sufficiently (as 
described above) by the radio access network RAN-A but by 
a second radio access network RAN-B, the process branches 
to a step S14. In this step S14, a handover to the second 
radio access network RAN-B is initiated. 

In the following, a more concrete example of the present 
embodiment is described, in which a service is 
implemented in only one of the two radio access networks. 
The core network can be a GSM core network comprising a 
GSM radio access network and a UMTS (universal mobile 
telephone system) radio access network. Non-transparent 
circuit-switched services are only implemented in the GSM 
network. In contrast thereto, the UMTS network supports 
packet services and, possibly, transparent circuit- 
switched services, but no non-transparent circuit- 
switched services. 

Now it is assumed that a dual mode phone is located in a 
UMTS cell and requests a non-transparent circuit-switched 
data call. This could happen, for example, if a user 
wishes to communicate with a mail server of a company or 
with a remote access server. The non-transparent circuit- 
switched service is not supported by the UMTS network. 
However, it is specified there. 



In this case, the above procedure is carried out. 
is, the service request is analysed. The network 
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controlling device, i.e. the IWU ( interworking unit) or 
the MSC (mobile services switching center) of the radio 
access network, detects that the requested service, i.e. 
the non-transparent circuit-switched data call, cannot be 
performed in the UMTS network but is supported by the GSM 
network. Hence, a handover to the cell of the GSM network 
is initiated, which has coverage in the area of the cell 
of the UMTS network in which the mobile station MS is 
located. 

Thus, according to the first embodiment, it is possible 
to execute a service which is requested by a mobile 
station and which is not supported by the currently used 
radio access network (RAN -A) by performing a handover to 
a second radio access network (RAN-B) . Furthermore, it is 
possible to execute a requested service by that radio 
access network which supports the service more 
sufficiently. The necessary analysis of the service 
request is effected in the network control device (e.g. 
MSC or IWU or BSC) of the currently used radio access 
network (RAN- A) , since the service is specified in 
general, but it is not clear to the mobile station MS 
whether this service is implemented in the currently used 
radio access network (RAN-A) . 



25 



30 



In the following, an example is described in which a 
requested service is supported by both radio access 
networks RAN-A and RAN-B. 

In this case the process performed is the same as 
described with respect to Fig. 2. However, since in this 
case the condition is not only whether the requested 
service is present or not, the analysis step S12 shown in 
Fig. 2 is described in more detail with respect to Fig. 
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For determining whether the first or the second radio 
access network supports the requested service more 
sufficiently, the conditions for this have to be 
5 specified. That is, it is analysed whether the second 

radio access network supports a service by a given amount 
better. This given amount can be defined by a norm or a 
threshold. In this example, the given amount can be, for 
example, 10 % of the current bit rate of the first radio 
10 access network RAN- A. That is, in this case the condition 
for the second radio access network RAN-B supporting the 
requested service more sufficiently than the first radio 
access network RAN-A is the condition that the bit rate 
is at least 10 % higher. 

15 

The conditions as to whether the first radio access 
network RAN-A supports the requested service more 
sufficiently than the second radio access network RAN-B 
can be set previously and stored in a database, for 
20 example. 

In the process shown in Fig. 3, the condition is obtained 
in step S121. Then, it is determined whether the 
condition is already met by the currently used first 
25 radio access network RAN-A. In the above example of the 
bit rate, the desired bit rate is compared with the bit 
rate provided by the radio access network RAN-A, which 
can be supplied from the database, for example. 

30 If it is determined in step S121 that the condition, is 
met by the first radio access network RAN-A, the flow 
branches to a step S125 in which "RAN-A" as the result of 
the analysis is output. That is, in the process shown in 
Fig. 2, the flow branches to step S13, in which a normal 

35 procedure is carried out and the currently used radio 
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access network RAN -A is maintained. That is, in the above 
example of the bit rate, "RAN -A" is output if the desired 
bit rate of 10 % higher than the currently used bit rate 
can already be provided by the current radio access 
network RAN- A. 

On the other hand, if it is determined in step S122 that 
the condition is not met by the first radio access 
network RAN-A, the process advances to step S123 in which 
it is determined whether the condition is met by the 
second radio access network RAN-B. If the condition is 
not met by the second radio access network RAN-B, the 
flow branches to the step S125. That is, the mobile 
station MS maintains the connection to the first radio 
access network RAN-A. In the above example of the bit 
rate, this occurs in case the bit rate is, for example, 
only higher by about 5 %. 

However, in case that the condition is met by the second 
radio access network RAN-B, the flow branches to a step 
S124, in which "RAN-B" is output as the result of the 
analysis step. That is, in the process shown in Fig. 2, 
the process advances to the step S14 in which a handover 
to the second radio access network RAN-B is initiated. 

In the above example, the threshold by which the 
condition is analysed is set on such a value that a 
handover is not always initiated. That is, in the above 
example, it is taken into account that a handover is only 

3 initiated in case bit rate provided by the second radio 
access network RAN-B is considerably higher than the bit 
rate of the currently used radio access network RAN-A. As 
a matter of course, this threshold can be varied as 
necessary. That is, if it is desired, the threshold can 

5 be set such that the handover is initiated simply in case 



WO 00/441 89 PCT/EP99/00452 

- 15 - 

that the bit rate of the second radio access network RAN- 
B is higher. 

Moreover, as a matter of course the condition for a 
5 handover from the first to the second radio access 
network is not limited on the bit rate but can be 
plurality of different conditions as the price of 
connection, delay requirements, stability of the 
connection (for example, signal strength etc.) and 
10 others. 

Furthermore, a plurality of conditions can be combined or 
made dependent on each other. For example, a first 
condition for a service can be a higher bit rate, and a 

15 second condition the price of connection. A combined 

condition for initiating a handover to the second radio 
access network RAN-B can be that the second radio access 
network RAN-B has a considerably higher bit rate, but 
that the price of connection is only moderately higher 

20 than that of the currently used first radio access 
network RAN -A. 



Modifications of the first em bodiment 

25 

In the preceding section, the first embodiment has been 
described for a mobile-originated case. However, the 
process according to this embodiment is also applicable 
to a mobile-terminated case. There, a service request 
30 from outside the radio access network in which the mobile 
station MS is located is to be analysed. Nonetheless, the 
above steps S12 to S14 remain the same. 
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Second embodiment 

Next, as a second embodiment, the above mentioned second 
case will be described in which the mobile station itself 
5 performs the analysis of a service request. 

As in the above first embodiment, the mobile station MS 
is located in a cell of the first radio access network 
RAN-A. In principle, the same process performed in the 

10 network control device as according to the first 

embodiment can be carried out. However, in this case it 
is assumed that the mobile station MS requests a service 
which is not specified (for example, in international 
standards) for the RAN-A type access. Thus, the mobile 

15 station MS knows that this service is not supported by 
the radio access network in which it is located. 

Consequently, in a mobile-originated case, the mobile 
station MS itself analyses the service request, which is 

20 issued by, for example, application software or the 
terminal (TE) , i.e. the mobile station itself, and 
compares it to the capabilities of the currently used 
radio access network RAN-A. If it is determined that the 
radio access network RAN-A cannot support the requested 

25 service, but the second radio access network RAN-B can, 

the mobile station MS initiates or requests a handover to 
the RAN-B type of access. 

The above process is described with reference to a 
30 flowchart shown in Fig. 4. 

As mentioned above, this process is performed in the 
mobile station MS. In a first step S21, the process 
detects whether a service request is required or not. The 
35 service request can be issued by an application in the 
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mobile station or by the terminal (TE) , i.e. the mobile 
station itself. When it is detected that a service 
request is desired, the process proceeds to a second step 
S22. in this step S22, the service request is analysed 
and compared with the capabilities of the radio access 
network RAN-A currently used by the mobile station MS. 
The analysis can be similar to that in step S12 according 
to the first embodiment. If it is determined that the 
service request is supported or is supported more 
sufficiently by the currently used radio access network 
RAN-A, the process branches to a step S23 in which the 
connection with the radio access network RAN-A is 
maintained and the service request is issued. 

On the other hand, if it is decided in step S22 that the 
service requested is not supported by the radio access 
network RAN-A (that is, is not implemented in the radio 
access network RAN-A) , but by the second radio access 
network RAN-B, the process branches to a step S24. In 
this step 24, the mobile station MS itself initiates or 
requests a handover to the second radio access network 
RAN-B. 

As in the description of the first embodiment, in the 
following a more concrete example of the second 
embodiment is described. Likewise as in the former 
example, the core network is a GSM core network 
comprising a GSM radio access network and a UMTS 
(universal mobile telephone system) radio access network. 
The UMTS supports packet service and, possibly, 
transparent circuit-switched services, whereas in the 
UMTS no non-transparent circuit-switched services are 
specified, since these services are regarded as redundant 
due to the presence of packet services. 



WO 00/44189 PCT/EP99/00452 

- 18 - 

in this situation, a dual mode phone is located in a UMTS 
cell. It is now assumed that the application or the user 
of the mobile station requests a non-transparent circuit- 
switched call. This could happen, for example, in case 
the user wishes to access a mail server of his company or 
a remote access server. 

Now, the mobile station MS analyses the service request. 
The mobile station MS determines that the mobile station 
is currently located in a UMTS radio access network that 
does not support the non-transparent circuit-switched 
service. However, the GSM radio access network supports 
the requested service. Hence, the mobile station 
initiates or requests a handover to a cell of the GSM 
radio access network which has coverage in the area of 
the cell of the UMTS network in which the mobile station 
MS is located. 

Thus, according to the second embodiment, it is possible 
to execute a service which is requested by a mobile 
station and which is not specified by the current radio 
access network (RAN-A) by performing a handover to a 
second radio access network (RAN-B) . The necessary 
analysis of the service request is effected in the mobile 
5 station, since the service is not specified in the 

currently used radio access network (RAN-A) , and hence it 
is clear that this service is not supported by this 
network. 

0 Moreover, according to the second embodiment, the process 
described with respect to Fig. 2 can be carried out in 
the same way as according to the first embodiment. That 
is, the process performed in the analysis step S22 can be 
the same as that shown in Fig. 2. Therefore, a 
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description of this process as carried out in the mobile 
station MS is omitted here. 



Mod 



i fixations of the second embodiment 



Regarding the second embodiment, modifications similar to 
those described in the first embodiment are possible. 
That is, although a mobile-originated case has been 
described above, also a mobile-terminated case is 
possible. In this case, a service request from outside 
the radio access network in which the mobile station MS 
is located is to be analysed. The service request can be 
analysed in the mobile station. However, it is preferable 
that the network (i.e., the network controlling device 
MSC or IWU) analyses the service request and initiates 
the handover, if necessary. In this case, a process 
similar to the one according to the first embodiment is 
executed . 

Furthermore, in case of both embodiments, it is possible 
that a service is requested which is neither supported by 
the first radio access network RAN -A nor by the second 
radio access network RAN-B. Moreover, it is also possible 
that a service is requested which is supported by none of 
other available radio access networks. In this case, an 
error procedure can be initiated. This can be effected, 
for example, in a modified analysing step S12 or S22. The 
error procedure could, for example, issue a corresponding 
notification to the mobile station and its user. 

In both embodiments the service request is analysed as to 
whether the requested service is supported better by the 
currently used radio access network RAN -A or by the 
, second radio access network RAN-B. This analysis can be 



WO 00/44189 PCT/EP99/00452 

- 20 - 

performed, for example, by comparing the requested 
service with all services available in the radio access 
network. Thus, especially in the case of the second 
embodiment, the mobile station MS must have a list of all 
these services. This list can be provided by the network 
controlling device during establishment of a call, for 
example. That is, information regarding the services 
supported by the respective radio access network could be 
incorporated in the BCCH signal. During a call, the above 
information could be incorporated in the DCCH signal. 

The above examples of the embodiments describe a handover 
from a UMTS to a GSM radio access network. However, it is 
obvious that the handover can also be effected in the 
other direction. 

Hereinafter, an example for such a handover in the other 
direction is described. It is assumed that a mobile 
station MS is located in a GSM radio access network. In 
this situation, a real-time packet service is requested, 
either by the terminal application or by the core packet 
network. The network (in the first embodiment) or the 
mobile station MS (as in the second embodiment) analyses 
the service request, determines that the mobile station 
> MS is currently in a GSM radio access network that does 
not support the requested real-time packet service and 
initiates a handover to a cell of a UMTS radio access 
network in this area. 

3 m the following, examples of the above-mentioned 
analysis of the service request according to the 
invention are described. 

Concerning circuit switched services as the requested 
5 service, the mobile station MS requests a service by 
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sending a SETUP message to the network. The SETUP message 
contains (among other things) a Bearer Capability 
Information Element (BCIE) . The BCIE carries detailed 
parameters related to the requested service, e.g. data 
5 rate, connection type (transparent/non transparent), mode 
(asynchronous/synchronous) . 

In a mobile terminated call the BCIE comes from ISDN or 
from the Home Location Register (HLR) of the GSM network. 

10 

The (GSM) network control device MSC analyses the BCIE 
parameters in order to check whether the requested 
service is supported by the network (and whether the 
subscriber is entitled to use the service) and to hunt 
15 and set up relevant sources in the MSC IWF ( interworking 
function of the network control device MSC) . 

Within this invention, the BCIE information is used by 
the network control device (e.g. MSC or BSC or IWU) or by 
20 the mobile station MS to decide whether a handover to 
another radio access network is required. 

Concerning packet switched services as the requested 
service, the mobile station MS requests a service by 

25 creating a PDP (Packet Data Protocol) context. This is 
effected by sending a data packet to the network. The 
data packet contains (among other things) a Quality of 
Service (QoS) request. The QoS defines for example 
whether the requested connection shall be "real time" 

30 (i.e. whether a certain data rate is to be guaranteed and 
a certain delay is not to be exceeded) . 



In a mobile terminated packet connection the 
corresponding information comes from the core pac 
35 network CN. 
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The packet network node PNN analyses the QoS parameters 
in order to be able to deal accordingly with the packets 
belonging to this context. 

Within this invention the QoS information is used by the 
network control device (e.g. packet data node or BSC or 
IWU) or by the mobile station MS to decide whether a 
handover to another radio access network is required. 

in the following, an example of a device for carrying out 
the above mentioned method according to the first and 
second embodiments is described with reference to Fig. 5. 
Reference numeral 1 denotes a detecting means which 
detects the service request, that is, which performs step 
Sll of Fig. 2 or step S21 of Fig. 4, i.e. the process 
shown in Fig. 3. The detected service request is supplied 
to an analysing means 2, which performs the analysing 
step S12 of Fig. 2 or step S22 of Fig. 4. In case the 
analysing means determines that a handover is to be 
effected, the analysing means 2 supplies a corresponding 
handover request to an initiating means 3, which performs 
the initiating step S14 of Fig. 2 or S24 of Fig. 4. 

i The analysing means 2 can be adapted such that it uses a 
database 4 for determining the conditions for a 
sufficient support of the requested service in the 
different networks. That is, in this database all 
services of available radio access networks can be 

D stored, including their specifications like bit rate, 
price of connection, delays etc. 

The above description and accompanying drawings only 
illustrate the present invention by way of example. Thus, 
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the embodiments of the invention may vary within the 
scope of the attached claims. 
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Claims 



1. A method of interworking between different radio 
access networks (RAN -A, RAN-B) , wherein 

a radio transceiver device (MS) capable of operating 
with a first radio access network (RAN-A) and a second 
radio access network (RAN-B) is attached to said first 
radio access network (RAN-A) ; said method comprising the 
steps of 

detecting (Sll, S21) a service request; 

accessing (S121) information on conditions for the 
first and the second radio access network (RAN-A, RAN-B) 
for giving sufficient support for a service requested by 
said service request, 

analysing (S12, S22) whether or not said first radio 
access network (RAN-A) and said second radio access 
network (RAN-B) meets said conditions; and 

initiating a handover (S14, S24) of said radio 
transceiver device (MS) from said first radio access 
network (RAN-A) to said second radio access network (RAN- 
B) if the second radio access network (RAN-B) meets the 
conditions but the first radio access network ' (RAN-A) 
does not. 

> 2. A method according to claim 1, wherein said 

conditions comprise a condition whether said requested 
service exists in the radio access network. 

3. A method according to claim 1, wherein said 
D conditions depend on each other. 

4. A method according to claim 3, wherein one of said 
conditions for the first radio access network (RAN-A) is 
a given amount lower than the corresponding condition for 

5 the second radio access network (RAN-B) . 



WO 00/44189 PCT/EP99/00452 

- 25 - 

5. A method according to claim 1, wherein said method 
is performed in said radio transceiver device (MS). 

6. A method according to claim 1, wherein said method 
5 is performed in a network control device (MSG, IWU, PNN, 

BSC_A, BSC_B) . 

7. A method according to claim 6, further comprising 
the step of informing said radio transceiver device (MS) 

10 of the fact that a handover to said second radio access 
network (RAN-B) is to be initiated. 

8. A method according to claim 1, wherein said radio 
transceiver device (MS) is a dual mode phone which is 

15 adapted to be operated in said first radio access network 
(RAN-A) and said second radio access network (RAN-B) . 

9. A method according to claim 1, wherein either said 
first or said second radio access network is a GSM 

20 network. 

10. A method according to claim 1 or 9, wherein either 
said second or said first radio access network is a UMTS 



25 



30 



network. 



11. A method according to claim 1, wherein said 
requested service is a circuit-switched service. 

12. A method according to claim 1, wherein said 
requested service is a packet service. 



13. A method according to claim 1, wherein an error 
procedure is initiated, when it is detected in said 
analysing step that said requested service is not 
35 available in any of said networks. 
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14. A method according to claim 13, in which said error 
procedure is a notification of the user. 

5 15. A method according to claim 1, wherein said radio 
transceiver device (MS) is attached to said first radio 
access network (RAN-A) such that it is located in a cell 
(Cell_A_D of said first radio access network (RAN-A) and 
connected by air with said first radio access network 

10 (RAN-A) . 

16. A method according to claim 15, wherein said radio 
transceiver device (MS) is also located in a cell 
(Cell_B 1) of said second radio access network (RAN-B) . 

15 

17. A method according to claim 1, wherein said 
analysing step also analyses whether a subscriber using 
said radio transceiver device (MS) is entitled to use 
said requested service. 

18. A network interworking device for a 
telecommunication network comprising at least two radio 
access networks (RAN-A, RAN-B) , wherein 

a radio transceiver device (MS) capable of operating 
with said first radio access network (RAN-A) and said 
second radio access network (RAN-B) is attached to said 
first radio access network (RAN-A) ; said device 
comprising 

a detecting means (1) for detecting a service 
30 request, 

an analysing means (2) responsive to said detecting 
means (1) and having the functionality of 

accessing information on conditions for 
said first and said second radio access networks 



20 



25 



WO 00/44189 PCT/EP99/00452 

- 27 - 

(RAN -A, RAN-B) for giving sufficient support for the 
a service requested by said service request and 

analysing whether or not said first radio 
access network (RAN-A) and said second radio access 
5 network (RAN-B) meet the conditions, and 

initiating means (3) responsive to said analysing 
means (2), the initiating means (3) being adapted to 
initiate a handover of said radio transceiver device (MS) 
from said first radio access network (RAN-A) to said 
10 second radio access network (RAN-B) if the respective 

conditions are not met by said first radio access network 
(RAN-A) but by said second radio access network (RAN-B) . 

19. A network interworking device according to claim 18, 
15 wherein said interworking device is arranged in said 

radio transceiver device (MS) . 

20. A network interworking device according to claim 18, 
wherein said interworking device is arranged in a network 
control device (MSC, PNN, IWU, BSC_A, BSC_B) . 



20 



25 



21. A network interworking device according to claim 18, 
wherein said analysing means (2) is connected to a 
database (4) for obtaining information regarding said 
conditions of said requested service. | 
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